Post-septal orbital complications of acute bacterial rhinosinusitis: Endoscopic anatomical considerations  by Ibrahim, Ahmed A. et al.
Egyptian Journal of Ear, Nose, Throat and Allied Sciences (2015) 16, 209–215HO ST E D  BY
Egyptian Society of Ear, Nose, Throat and Allied Sciences
Egyptian Journal of Ear, Nose, Throat and Allied
Sciences
www.ejentas.comORIGINAL ARTICLEPost-septal orbital complications of acute bacterial
rhinosinusitis: Endoscopic anatomical
considerations* Corresponding author.
E-mail addresses: aly284@hotmail.com (A.A. Ibrahim), wael.
khamis@alexmed.edu.eg (W.K.A. Hussein), Ahmomran95@yahoo.
com (A.A. Omran).
Peer review under responsibility of Egyptian Society of Ear, Nose,
Throat and Allied Sciences.
http://dx.doi.org/10.1016/j.ejenta.2015.09.001
2090-0740  2015 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V. All rights reservAhmed A. Ibrahim, Wael K.A. Hussein *, Ahmed A. OmranDepartment of Otorhinolaryngology, Alexandria Faculty of Medicine, Alexandria, EgyptReceived 9 July 2015; accepted 12 September 2015KEYWORDS
Orbital complications;
Post-septal;
Orbital decompressionAbstract Orbital complication of acute sinusitis is not an uncommon condition, especially in chil-
dren and young adults. Many cases can be successfully managed medically with antibiotics, but if
the condition has not improved or rapidly progressed, it results in catastrophic local sequelae. This
study aims to analyze the possible relationship between sinonasal anatomic variation and the inci-
dence of orbital infections complicating acute sinusitis. A management protocol amalgamating both
clinical and radiological criteria is presented.
The study was carried out on 240 patients suffering from acute rhino-sinusitis with 90 patients
suffering from orbital post-septal complicating acute rhino-sinusitis. Eighty-five cases underwent
orbital decompression, except 5 cases with orbital cellulitis; they were improved on medical treat-
ment. Visual monitoring by the ophthalmological team on regular basis was performed, until clin-
ical and radiological improvement of the condition. This study proves that there may be a
relationship between anatomic variation and orbital infections complicating acute sinusitis or acute
on top of chronic sinusitis.
 2015 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Orbital complication of acute sinusitis is not an uncommon
condition, especially in children and young adults. Many cases
can be successfully managed medically with antibiotics, but if
the condition has not improved or rapidly progressed, it resultsin catastrophic local sequelae and intracranial spread. In spite
of the advances in medical treatment and in imaging tech-
niques, the natural course of the disease may lead to perma-
nent visual disability, as well as mortality due to delay in
initiating treatment, incomplete treatment or highly virulent
organisms.1–3
The orbital complications of acute sinusitis are classified by
Chandler 1970 based on clinical assessment alone as pre-septal
and post-septal infections and places patients into five groups.
grade I; inflammatory edema (Preseptal cellulitis), grade II;
orbital cellulitis (OC), grade III; subperiosteal abscess (SPA),
grade IV; orbital abscess (OA), and grade V; cavernous sinus
thrombosis (CST). Nowadays it is usual to employ imaginged.
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tal infection and planning its treatment.4,5
Bacterial orbital infection could be secondary to spread from
the surrounding paranasal sinuses through the valveless veins
(ophthalmic veins) that have retrograde flow, complicating
the venous drainage, which provide direct pathways from the
paranasal sinuses to the orbit (commonly ethmoid sinusitis),
leading to unimpeded progression of phlebitis and periphlebitis.
The ophthalmic veins drain into the cavernous sinus, and there-
fore infections can spread to it and also cause intracranial exten-
sion. Contiguous spread is resisted by lamina papyracea and the
strong fasciae of the orbital periosteum and orbital septum
which separates the soft tissues of the eyelids from the soft tis-
sues of the posterior compartment including the eyeball and
the associated neuromuscular structures, these structures serve
to limit and localize the infection. In order for infection to
spread, there is usually a break in the integrity of the orbital
and sinus walls. However, these anatomical barriers could be
dehiscent allowing direct spread of the infection to the orbit.6,7
The development of the orbital complication may be predis-
posed by several factors including the immune status of the
patients, the virulence of the organisms, as well as the anatom-
ical characteristics and variants of the sinonasal area, that may
contribute to blockage of the ostiomeatal unit (OMU).8
We aimed in our study to analyze the possible relationship
between sinonasal anatomic variation and the incidence of
orbital infections complicating acute sinusitis. A management
protocol amalgamating both clinical and radiological criteria
is presented.2. Methods
2.1. Ethical considerations
The study protocol was presented to the human subjects com-
mittee of ethics and an approval was obtained prior to the start
of the study. The enrollment period was January 2000 through
April 2013. All patients enrolled gave their written informed
consent before any surgical interference.
2.2. Study design and patient selection
The study was carried out on 240 patients suffering from acute
rhino-sinusitis, referred to our tertiary care center ENT depart-
ment. Ninety patients of them were suffering from orbital
post-septal complicating acute rhino-sinusitis. These patients
were classified according to Chandler and were closely studied.
The exclusion criteria for our group of patients were; pre-septal
orbital infection, immune-compromised patients including
Diabetes Mellitus, Chronic debilitating disease, hematological
bone marrow disorders and Cancer patients.
At admission all patients were subjected to complete ENT
and Ophthalmological examination, laboratory investigations
including: white blood count, ESR and temperature chart for
monitoring patient condition. In this study, we requested radi-
ological investigation in the form of a contrast enhanced CT
coronal and axial cuts, bone and soft tissue windows for
assessment of the orbit and simultaneous evaluation of the
paranasal sinuses and the cranial cavity, these investigations
were also performed to help in differentiation between the
pre- and post-septal infection and for localization of theSPA. When the report indicated a post-septal orbital infection,
CT scans were retrospectively re-evaluated for the number of
sinuses involved, abscess size and location (medial, lateral,
superior, inferior), orbital fat changes and extraocular muscle
involvement. These data were collected to design the manage-
ment strategy. MRI was done to patients subjected to intracra-
nial complication.
Complete Ophthalmological examination by our ophthal-
mology team was carried out in the form Periorbital erythema
and edema, proptosis, limitation of extraocular muscle move-
ment, chemosis, visual acuity, fundus examination if possible,
color vision especially the red color which is the first to be
affected in optic nerve compression. Regular follow up of
vision was carried out for any visual deterioration to all
patients on medical treatment or after surgery.
Patients with clinical or CT evidence of subperiosteal phleg-
mon or orbital cellulitis, clinically associated with proptosis
and significant gaze restriction and failure of improvement
after 48 h of intravenous antibiotics had a principle indication
for surgical intervention.2.3. Surgical technique
2.3.1. Endoscopic medial orbital decompression
All cases have been subjected to endoscopic drainage of the
orbital abscess to decompress the orbit. Patients were posi-
tioned on the operating table as for standard endoscopic eth-
moidectomy in a slightly head-up 15 and slightly to the
right 15 position. After induction of general anesthesia,
Oxymetazoline hydrochloride 0.05%-impregnated cottonoid
strips are placed in the nasal cavities for 10 min for vasocon-
striction before injection. The nasal cavities are then inspected
with a 0–4 mm endoscope, then culture was obtained from pus
found in the middle meatus. The head of the middle turbinate,
the nasal septum and the area of the uncinate process on the
involved side were injected with 1/100,000 adrenaline with
xylocaine hydrochloride solution.
The middle turbinate is gently reflected medially and
inspection of the middle meatus was performed. In situations,
when anatomical variants were compressing and preventing
entering the middle meatus, the surgical approach was tailored
according to the condition. High septal deviation was found
pushing the middle turbinate laterally on the affected side. In
these cases, limited endoscopic septoplasty was carried on
directed towards the bony nasal septum in order to achieve
straightening.
In cases with large concha bullosa, the air cells were excised
and middle turbinoplasty was performed. In a paradoxically
bent middle turbinate, removing a part from the anterior edge
of the head and body of the middle turbinate was performed to
widen the middle meatus. Large agar nasi cells were endoscop-
ically removed when it was obstructing the view during medial
orbital decompression of orbital cellulitis or draining a superi-
orly based subperiosteal abscess. After correction of the
anatomical variants, a partial uncinectomy is performed with
either a Freer elevator or a microdebrider after carefully medi-
alizing the uncinate with a curved ball seeker in the hiatus
semilunaris. In patients with evidence of polypoidal mucosa
of the middle meatus, the microdebrider can be used to care-
fully remove polypoidal mucosa. The bulla is then carefully
opened with either a straight forceps or a small straight suc-
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ried out until the lamina papyracea is well-visualized laterally.
In this study most of the SPOAs were located in the medial
orbit wall (40 patients), gentle external pressure on the globe
may result in the appearance of purulent exudates. At this
point, a portion from the lamina papyracea was removed.
After complete drainage of the medial subperiosteal space,
gentle external pressure on the globe would result in the
appearance of smooth white periorbita. The extent of removal
of the medial orbital bone depends on the location of the
abscess. SPOAs, which extend more posteriorly, may require
a total ethmoidectomy with removal of the ground lamella into
posterior ethmoid cells. More anterior superior abscesses may
require opening of the frontal recess cells and Agger nasi cells
to gain sufficient access for removal of the relevant lamina for
abscess drainage. In cases where the abscess extended into the
medial inferior subperiosteal space, the medial orbital floor is
approached through a wide middle meatus antrostomy, frac-
ture is made in the orbital floor and bone is removed up to
the infraorbital nerve.
The medial buttress between the lamina and the medial
orbital floor is preserved to prevent medial entropion. We
did not open the periorbita, unless it is opened accidentally
or in cases of orbital cellulitis and superior orbital fissure syn-
drome compressing the optic nerve causing visual deteriora-
tions and we needed maximum orbital decompression.
Usually, the periorbita was thickened and fibrosed from the
inflammation, it was opened from anterior to posterior direc-
tion in a linear fashion until the orbital fat was bulged.
Bleeding is controlled with bipolar cautery and with thin
layers of absorbable hemostatic Gelfoam, we did not use
nasal packs. Postoperatively, all the patients received par-
enteral 3rd generation cephalosporin antibiotics (this antibi-
otic could be changed according to the culture and
sensitivity which was obtained during surgery), local nasal
decongestant, systemic decongestant, and local eye care as pre-
scribed by the ophthalmology team, with regular follow up of
vision on a daily basis. CT scans were performed after
5–7 days before discharging from the hospital for operative
control, and the oral antibiotics is continued for 14 days after
discharge. In this study, three patients had eyelid abscess
complicating OC and they were managed by external drainage
with medial orbital drainage.
3. Results
A retrospective study had been performed on 240 patients suf-
fering from acute rhino-sinusitis. The age of patients ranged
from 2 to 45 years, 55 males and 35 females. One hundred
and fifty patients had ARS without orbital complication (43
had anatomical variants, 107 showed no anatomical varia-
tions) and 90 patients had post-septal orbital complication.
According to Chandler classification, clinical examination
and by CT scan, orbital cellulitis (OC) was found in 46 cases,
including complicated OC in 8 cases (lid abscess in 3 cases,
CST in 2 cases, superior orbital fissure syndrome in 3 cases)
and 44 patients had subperiosteal abscess SPA (medial SPA
in 38 cases, superior SPA 4 in cases and inferior SPA in 2
cases).
At time of admission all patients showed an increase in
body temperature chart, which ranged from 37.8 to 39.5 Cel-sius with an average 38.6 Celsius. Moreover, patients had leu-
cocytosis on laboratory investigation, which ranged between
11,250 and 19,700 with an average 15,475 of white blood
count. There were no statistical differences in age or tempera-
ture on admission.
Computerized tomography revealed and opacified ipsilat-
eral ethmoid in all cases, ipsilateral maxillary sinus was
involved in 80% of cases and isolated frontal sinus was
involved in 2% of cases and 50% showed bilateral pansinusi-
tis, 10% of patients had clear contralateral sinuses on CT.
MRI was performed in patients with suspecting intracranial
complication (2 CST, 3 SOFS, 10 SPA, 17 OC).
Eighty-five cases underwent orbital drainage to decompress
the orbit, except 5 cases with OC, they were improved on med-
ical treatment including (intravenous 3rd generation cephalos-
porin ceftriaxone, cefotaxime, cefuroxime), clindamycin,
metronidazole, and/or vancomycin, with topical and systemic
decongestant and local eye care.
One hundred and fifty patients had acute rhinosinusitis. Of
these patients, 43 showed anatomical variations on CT study.
In the post septal group, anatomical variants were found in 55
patients, 32 patients had high septal deviation and paradox
middle turbinate (20 SPA, 12 OC). Paradox middle turbinate
was found in 7 patients (5 SPA, 2 OC), 3 cases with SPA
had concha bullosa, pneumatized uncinate process was found
in 4 cases (3 SPA, 1 OC), 9 cases with SPA had Agger nasi,
high septal deviation, and paradox middle turbinate (Figs. 1–
4).
Performed culture and sensitivity tests showed that the
most commonly isolated organisms were Haemophilus influen-
za in 30% of the patients, Moraxella catarrhalis in 23% Sta-
phylococcus aureus in 17%, Streptococcus pneumoniae in
15%, Streptococcus pyogenes in 13%, and Staphylococcus epi-
dermidis in 3% of the patients.
Visual monitoring by the ophthalmological team on regular
basis was performed, until clinical and radiological improve-
ment of the condition. In post-septal infection there were lid
erythema/edema, proptosis and limited extraocular muscle
motility in all patients, Decreased visual acuity in 24 patients
with OC, 30 patients with SPA, 2 patients with cavernous sinus
thrombosis CST, and in 3 patients with superior orbital fissure
syndrome SOFS. Patients with CST showed contralateral lid
edema.
4. Discussion
The orbit is a compact bony structure that shares a common
wall with the paranasal sinuses that can potentially lead to
spread of infection to the orbit. The sinus wall serves as a bar-
rier that can limit the spread of infection as well as the perios-
teal lining the orbit. Other structures connected with the
spread of infection to the orbit are the veins that drain the face,
sinuses and orbit. These veins drain into the superior and infe-
rior ophthalmic veins. The ophthalmic veins communicate
with the veins of the sinuses, especially the ethmoid sinus.
The ophthalmic veins drain into the cavernous sinus, and
therefore infections can spread from the mid face to the cav-
ernous sinus. Veins in this region are valveless and can have
retrograde flow, complicating the venous drainage.9
The aim of treatment in orbital complications of sinusitis is
eradication of infection and preservation of ocular function
Figure 1 (a, b) 6 year old male patient suffering from orbital cellulites associated with medial subperiosteal abscess, CT coronal and
axial bone window. (c, d) Pre and post-operative same patient.
Figure 2 Orbital subperiosteal abscess with extensive lid abscess, (a) CT coronal bone window showing air fluid level in the superior
orbital compartment. (b, c) Pre- and post operative after surgical and medical control of the condition.
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extension. However, once manifestation occurs, they are rarely
reversible and so are better prevented than treated.10,11
The clinical differentiation of pre-septal from post-septal
inflammation is relatively straightforward and accurate. How-
ever further categorization of post-septal inflammation on clin-
ical grounds alone is often inaccurate and should therefore
always be based on additional radiological evaluation.3The commonest organisms causing orbital infection are H
influenza and streptococcus pyogenes,13 and antibiotic treat-
ment is directed at these. As per a recent report, the introduc-
tion of the H. influenza vaccine has led to a marked reduction
in the significance of this pathogen in orbital infections.12 The
current report indicates H influenza and M. Catarrhalis too to
be relatively common pathogens which are secondary to a
sinus infection. In case of infections originating from a dental
Figure 3 (ac) Two year old male child patient with right medial subperiosteal abscess compressing the medial rectus muscle with
outward displacement of the globe.
Figure 4 (a) Endoscopic view in a patient with medial subperiosteal abscess showing high septal deviation, paradox middle turbinate
compressing the drainage of the middle meatus. (b) Large concha bullosa contacting the lateral nasal wall in patient suffering from orbital
cellulitis.
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be significant.3,12,13
Computerized tomography is the most commonly used
imaging study that can supply sufficient information in deter-
mining if the orbit is involved and to what extent. It is best
done without contrast and thin coronal and axial cuts of the
orbits and sinuses. In a patient with orbital cellulitis, the CT
scan may show an opacified ethmoid sinus and an ill defined,
slightly enhancing mass on the orbital side of the lamina
papyracea. There may also be inflammation of the rectus mus-
cle. If an abscess is present, the CT scan may reveal low atten-
uation material surrounded by an enhancing rim. CT scans
have a high sensitivity for picking up orbital infections. The
MRI scan offers a better imaging study of the orbit and its
contents, however, the MRI is most beneficial when there is
concern for intracranial extension of the infection (Figs. 5
and 6).14
Medical treatment has to be undertaken vigorously with
cautious observation for signs of visual deterioration or
intracranial spread. Post-septal cellulitis is a likely cause of
visual-impairment. Various authors have postulated on the
probable causes of visual loss.15–18 Some of these proposedcauses i.e. septic optic neuritis, endophthalmitis, central retinal
artery occlusion and microvascular thrombosis cannot be
expected to be reversed by either medical or surgical therapy.
Other causes postulated include acute proptosis resulting in
stretching and anoxia of the nerve, and a rapid rise in intra-
orbital pressure resulting in visual loss either by direct pressure
on the optic nerve or by causing venous occlusion and subse-
quent thrombosis and exposure keratitis. Medical therapy
and emergency surgical decompression are therefore directed
to prevent these sequelae.15–18
It has been stated that ninety minutes is the maximum time
interval within which surgery must be undertaken if visual acu-
ity is to be restored.17 We believe that surgical decompression
is indicated if there is inadequate response to medical treat-
ment within 24–48 h after the establishment of antibiotics, or
there is progression of ophthalmoplegia or proptosis or any
diminution in vision, then surgical decompression is
indicated.17
Subperiosteal abscess (SPA) leads to separation of the orbi-
tal periosteum from the underlying orbital wall which should
be immediately evacuated. In the intra-periosteal compartment
the demarcation of cellulitis from abscess is often difficult to
Figure 5 (a, b) Axial and coronal MRI showing medial subperiosteal abscess in axial T2 and coronal T1 GAD.
Figure 6 (a) CT coronal bone window presenting inferior and medial subperiosteal abscess with erosion of the corresponding orbital
wall. (b) MRI T1 of the same patient with displacement of the inferior and medial recti muscles.
214 A.A. Ibrahim et al.determine. Severe proptosis and chemosis, along with complete
ophthalmoplegia and visual loss are considered to mark this
progression.19 Surgical decompression at this stage is manda-
tory as a trial to preserve or restore any ocular function and
prevent progressively increasing orbital pressure. This may
be gained by a lateral canthotomy or by needle aspiration of
the abscess (direct or ultrasound guided). The Lynch–Howarth
medial canthal incision provides access for exploration of both
the orbit and the paranasal sinuses. Most abscesses, subpe-
riosteal or orbital, are situated medially 13,14,20 and accessible
via this approach.13,14,19,20
Anatomical variants of the paranasal sinus can compress
the middle meatus and the osteomeatal complex, which
obstruct the normal air passages, and cause mucosal hyper-
emia, inflammation changes, hypertrophy, coherence and des-
iccation by blocking the ethmoid infundibulum, predisposing
to sinus infection, that can extend to the orbit in cases of acute
or acute on top of chronic sinusitis. The investigation of the
relationship between paranasal sinusitis and the anatomical
variations showed that there was no significance between them.
Other immune diseases, asthma, and factors affecting the
mucus may be more important than anatomical variations,
and more research on this issue is required.
In our study 90 patients were presented with post-septal
orbital inflammation based on clinical and on CT basis.Orbital cellulitis was found in 46 patients, SPA in 44 patients
(medial 37, superior 4 and inferior 3), Cavernous sinus throm-
bosis with orbital cellulitis in 2 cases and superior orbital fis-
sure syndrome in 3 cases. The 85 cases underwent orbital
decompression and only 5 cases with OC were improved on
medical treatment. Anatomical variants were found in 55
(60%) patients in our study, 32 patients had high septal devi-
ation with paradox middle turbinate (20 SPA, 12 OC). Para-
dox middle turbinate was found in 7 patients (5 SPA, 2 OC),
3 cases with SPA had concha bullosa, pneumatized uncinate
process was found in 4 cases (3 SPA, 1 OC), 9 cases with
SPA had Agger nasi with high septal deviation and paradox
middle turbinate. This study highlighted that there may be a
relationship between anatomic variation and orbital infections
complicating acute sinusitis or acute on top of chronic
sinusitis.
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